A Prospective Survey of Anaesthetic Critical Events
The lowering of morbidity and mortality associated with the administration of anaesthesia is a goal toward which we must all individually and collectively, continue to strive. Yet, it remains elusive. Previous surveys have shown a high incidence of human error as a contributing factor in preventable mishaps during anaesthesia.") There is a need not only to collect reliable data but also to be able to respond to the information received in a prompt, systematic and effective way. Most peer review schemes such as periodic mortalitymorbidity meetings fulfil a valuable role. Yet they also have obvious shortcomings in certain respects: the data collected can be incomplete; the effectiveness offeedback is reduced by 'adversarial' relations or the dissemination of information limited by 'confidentiality'. The institution of any required policy changes can be delayed by the same considerations as can the evaluation of the effect of such changes.
An attempt was made, therefore, to devise a method of quality assurance suitable for a teaching hospital department, in addition to, but without Anaesthesia and Intensive Care. Vol. /6. No. I. February. /988 some of the shortcomings of the more traditional methods to which reference has been made. A pilot study was set up to test the feasibility of such a program, and was given the name 'Anaesthetic Critical Event Survey', (ACES). It was run for eighteen months during 1983-84 in our two sister teaching hospitals, under a single, combined Department of Anaesthesia in the Sydney metropolitan area. During the study period 23,713 anaesthetics, general and regional, were administered.
METHODS
The objectives of the proposed survey were: 1. to collect prospectively non-anecdotal data on any event associated with anaesthesia, general, regional or local which had the potential to result in an undesirable outcome, irrespective of whether or not any adverse sequelae were noted; 2. to preserve the anonymity of the reports; 3. to analyse these reports without delay; 4. to supply feedback information rapidly; 5. to react rapidly with suitable policies or suggested procedures, where indicated; 6. to collate the reports in a suitable form for computer analysis. The method adopted was to request department members to report immediately any event which fell within the ambit of the study. To make the reports comprehensive and consistent, a data collection form was devised. The form is doublesided and provides for essential information to be conveyed simply by ticking boxes. Space is provided for a brief account of the event, which is optional. The form, revised once during the period of the pilot study, is shown in Figure 1 . No provision is made for identification except for the hospital code and form number which is noted by the respondent and whereby he or she can identify the reported event in the feedback report.
To set up the project a departmental meeting was held, at which the proposed objectives of the study were outlined and discussed and the ACES forms were presented. Following this, information about the study was circulated to every department member, together with the prototype form, guidelines on how to complete it and some samples of completed forms.
The forms, guidelines, and samples were then distributed to each place where anaesthesia is administered within the hospital complex, and locked collection boxes provided at strategic points for their return. The anaesthetic nursing staff were also briefed on the study, and their co-operation enlisted to ensure that colleagues would be less likely to forget to complete a form following any incident which might occur.
It was expected that the main problem would be a fairly low initial compliance rate, until staffbecame accustomed to the concept and the forms. This indeed proved to be so. As the study progressed, however, this improved. Modifications were made to the original forms (on suggestions from colleagues) and a system was developed whereby repeated reminders to fill out a form could be instituted. A registrar at each of the two participating hospitals was appointed as the ACES Registrar for each term. His or her main function was to personally visit each location where anaesthesia was being administered each week, talk to colleagues about any misadventures which might have occurred, and to help as necessary with the completion of the forms. In this way it was hoped that memories would be jogged, difficulties with the forms would be brought to light, and as many anaesthetists as possible would develop the habit of reporting critical events. Enough time was allocated from other duties each week for the ACES Registrars to complete this function, and a notebook provided in which they were to record Anaesthesia and Intellsive Care. Vol. 16. No. I. February. 1988 each 'reminder tour' and any comments they thought relevant.
The completed forms were collected from the locked boxes at regular intervals by a person who thereafter retained all the collected forms in confidence for later review. At intervals of 3-4 months, these forms were presented for review at a special meeting open to all members of the department. An ACES Review Panel was selected for each of these meetings, which consisted of the custodian of the completed forms, together with one or two members of a group of about ten staff specialists and visiting anaesthetists who had agreed to make themselves available for this purpose. At each meeting, the forms were presented to the department, and each event was discussed by those present. Anyone with first hand knowledge of any event was free to clarify and discuss any of the details if he or she wished. The Review Panel then summarised each event, and commented upon it in the light of the general discussion. These summaries and comments were then formulated into an ACES Feedback Report, which was sent to each member of the department (Table 1) . A general classification of the types of events occurring in each review period was also made, and circulated within the department, together with any warnings on possible hazards, recommendations arising from discussions, and a review of action taken by the department in response to previous recommendations. A general overview of trends and recommendations on departmental policy changes was also sent by the Review Panel to the Head of each hospital department of anaesthesia following every ACES Review Meeting. All completed forms remained in the custody of the person who originally collected them from the boxes, and were retained for later analysis at the completion of the pilot study.
RESULTS
Over the period from July 1983 to December 1984, 106 reports of critical events were received. Of these, 88 were analysed for review and 18 were not. The reasons for exclusion were inadequate provision of data in 14 cases, probably due to inadequacies in an<! lack of familiarity with the original ACES forms. In four instances a particular outcome was thought to have been unavoidable in the circumstances, and no particular 'critical event' could be identified which could have been influenced by the anaesthetist, or which, managed differently, might have led to a different outcome.
During the period of the study 23,713 anaesthetics, both regional and general, were administered at the two participating hospitals. A general overview of the data is presented in Tables Tracheostomy under L.A. and sedation for partial airway obstruction. Sedation contributed to worse obstruction before rapid completion of procedurehypertension and V.E.B.'s.
2 and 3. Because of the relatively small number of events it was analysed by broad categories only. For this study, only general trends were pursued while concentrating on improving the methodology in order to increase the volume of data able to be collected on each event, as well as the compliance rate in reporting events.
It is difficult to estimate what compliance rate could reasonably be achieved in such a study, as no data on the general rate of occurrence of this sort of 'critical event' exists in a similar environment. Various colleagues were asked to make an estimate of the frequency of critical events in their own practice, and a range of estimates of between 0.5%-2% was obtained in this way. The actual occurrence rate of reported events was 0.37%, giving an estimate of between 18.5% and 74% of the rate of compliance in reporting critical events. This rough figure would tend to agree with the general impression formed by those involved with the study, that overall compliance rate was in the order of 50% with figures lower than this at the commencement, and considerably higher at the end of the study. Despite the limited aims of this pilot study, it is interesting to note that at this stage there is a trend toward a disproportionate representation of paediatric, out-of-hours and emergency cases. Induction and maintenance periods would seem to be equally hazardous, perhaps up to four times more so than the emergence and recovery periods. 'Airway events' were common (53%) as noted in previous studies. l ,2 Of the relatively large number of pharmacological events, some 20% were of the 'syringe swap' type. In all but three of the 88 cases the outcome was classified as 'transient'.
Earlier forms did not include provision for a specific 'failure to check equipment' category, although its importance emerged as the study progressed. This factor, and the correlation of the highly reported presence of 'stress' (25%) will deserve further analysis in the ongoing survey as more data accumulates. 4 A total of eight changes were recommended and subsequently implemented, relating to equipment usage or design, and departmental policy in Period Induction Maintenance Emergence Recovery 
general. These changes were a direct result of feedback of objective data, and ranged from the provision of extra equipment in operating areas, through improvements in circuitry and connections, to modifications in educational programs.
DISCUSSION
The need for this type of 'non-morbid' peer review has been established, as an integral part of a quality assurance program. l By the end of the period of this pilot study it was felt that the aims of the study had been achieved within the criteria outlined earlier. Some additional benefits also emerged with time. It fulfils the commonly experienced 'need to confess', seen as a desire to talk over a difficult or worrying experience soon after the event. Increased awareness tends to make comment less negatively critical and more constructive, all of which improves morale among participants. The feedback reports are well received and serve the same didactic purpose as the Medical Defence Union publications.
A survey such as this is a potential way of improving patient care in a unique manner. The advantage of the ACES method lies for the most part in its inherent lack of inertia: rapid evaluation. response and feedback. For each instance of morbidity or mortality there will be many more 'near misses' which should be used as invaluable learning experiences within a Department of Anaesthesia. Hitherto we have had to rely on anecdote or reluctant memories -a poor basis for rational change.
The ACES method has passed its teething stage, and the ongoing survey has become a familiar part of this department's routine. Data is accumulating which will serve to highlight areas of concern in procedures and allow the development of appropriate and safe policies usually before the occurrence of any morbid event.
It will also be possible in future to evaluate the relative usefulness of monitoring equipment. We already have objective evidence that the widespread use of pulse oximetry is proving valuable in the early detection of potential misadventures. The data forms a logical basis for the ordering of new equipment.
A less tangible but equally important benefit of the method lies in its potential for changing attitudes. Each registrar in turn becomes closely associated with ACES. From this, we hope that one of the good habits we teach trainees will be an expectation of effective quality assurance in their future practice. Soon programs like this will be no longer seen as 'outside interference', but will gain acceptance and will be demanded as part of a team effort to ensure good practice.
The collection and feedback of data on a wider scale may be feasible; we anticipate further developments in future.
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In all areas of medicine, decisions have to be made when the consequences of those decisions cannot be predicted with absolute certainty. This is particularly true in the specialities of Anaesthesia and Intensive Care. The patient may have an anaphylactic reaction to thiopentone, develop malignant hyperthermia after exposure to halothane, have a prolonged effect from suxamethonium, or develop life-threatening arrhythmias during the insertion of a Swan-Ganz catheter. In a previously unexposed patient with no predisposing history, the risk of anaphylaxis from thiopentone can be estimated and the benefits of its use can be weighed against the disadvantages. Once a decision involves more than a few probabilities of benefits and risk then a more formal approach must be used to determine the best course of action for the particular patient Decision analysis 1 • 3 is a technique for making decisions under conditions of uncertainty. It involves the generation of an explicit decision tree and then the analysis of that tree. It can be used to determine the best investigations to be used, the best therapy to give, or to perform benefit-cost analysis.
Anaesthesia and Intensive Care. Vol. 16. No. I. February. 1988 The answer provided by decision analysis will be that which has the highest probability of providing the best outcome. It will not guarantee that outcome. An analysis may have been done, for example, on the choice between two therapies for a certain disease. The result may be that the first therapy provides a 90% chance of success while the second provides an 80% chance of success. If the first therapy is used there is still a 10% chance that it will not be effective, and that may be with your one and only patient for whom the decision analysis was performed. The decision analysis technique predicts which decision has the highest probability of obtaining the desired result
As the variety and cost of monitoring equipment increases and as health care budgets shrink in real terms, a stage will be reached when choices will have to be made between the purchase of different monitoring devices, The best choice in those circumstances will be the monitor that provides the greatest reduction in morbidity and mortality for the least cost A simplified benefit-cost analysis is described below to highlight the necessity for good accurate data on the occurrence of 'incidents' and 'critical incidents' in the practice of anaesthesia. These data are also necessary if prospective trials of the effectiveness or otherwise of new monitoring equipment are to be carried out
